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ABSTRACT

As research on Health Behavior Change Support Systems (HBCSS) proliferates, meaningful management
of the different findings is becoming a challenge. We argue that for the field to evolve, it is important to
establish the study of HBCSSs as an independent research area, which means that instead of only applying
theories from related disciplines to HBCSSs, we need to significantly extend and adapt these theories, or
develop new theories, to explain the phenomena that are encountered.

Current research in HBCSSs is carried out in different disciplines, with a different approach in each of
these disciplines. However, both the CeHRes roadmap and the Persuasive System Design Model show
that HBCSSs are complex and the development and evaluation of these systems need to deal with this
complexity to be successful. Therefore, an integrative approach is needed to study the combination of
content, system, and context. Although research into the separate areas has yielded important findings
that are discussed in this paper, we argue that an integrated approach of HBCSSs is useful. We discuss
two examples to show how a truly integrative approach can be utilized to enhance the field involving
tailoring, personalization, and support. In conclusion we present three practical and relatively easy-to-
implement recommendations for researchers who want to contribute to this discipline: Avoid the black

box, be specific about the terms used, and look past the borders of one’s own discipline.

© 2016 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Behavior Change Support Systems (BCSS) are “socio-technical
information systems with psychological and behavioral outcomes
designed to form, alter or reinforce attitudes, behaviors or an act of
complying without using coercion or deception.” [1] Researchers
who study Health Behavior Change Support Systems usually iden-
tify the target of their study just by adding the “health” prefix to
all-inclusive definitions. As research on Health Behavior Change
Support Systems (HBCSS) proliferates, meaningful management of
the different findings is becoming a challenge. And yet, it is not evi-
dent how to compare and combine findings about HBCSSs, because
one can’t be sure whether two studies report findings about similar
systems or not.

The study of HBCSSs currently is more of a collection of research
carried out in different research disciplines than an independent
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research area. We argue that for the field to evolve, it is important
to establish the study of HBCSSs as an independent research area,
which means that instead of only applying theories from related
disciplines to HBCSSs we need to significantly extend and adapt
these theories, or develop new theories, to explain the phenomena
that are encountered (for a similar argument in the information
systems field, see Ref. [2]).

As a first step in this direction, in this paper we will discuss the
issue of current research in HBCSSs carried out in different disci-
plines; introduce a theoretical background for a more integrated
approach; highlight key findings of previous research; and discuss
examples of where an integrated approach of HBCSSs as an inde-
pendent research area may be particularly useful. In the discussion
we will reflect on this first step and point towards the necessary
next steps.

2. HBCSS research as a collection of studies from different
disciplines

There has already been ample research on the effectiveness of
Health Behavior Change Support Systems, and there have been
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Fig. 1. CeHRes Roadmap for eHealth development [23].

CEHRES ROADMAP

numerous reviews that investigate the effectiveness for different
target groups and health areas (e.g. psychotherapeutic interven-
tions [3], depression [4], smoking [5], positive psychology [6],
health behavior change in general [7]). Most of these studies con-
clude that HBCSSs can be effective, but do not always achieve
the desired effects. Although drawing this conclusion may not be
unique to only this research area and question at hand, the interest-
ing part is how the researchers aim to discover why some systems
perform quite well and others really don’t. Some researchers
investigate whether the content of interventions can be used to dis-
criminate successful from unsuccessful HBCSSs (e.g. [3,7]). Others
focus more on the set-up (e.g. [5,6]) or on contextual factors like the
inclusion of human support (e.g. [4]). A different group of system-
atic literature reviews investigates the technology used in HBCSSs
(e.g. [8,9]). All these different foci seem to yield some insight into
successful factors, but there appears to be no overarching idea how
to tie all these insights together in order to learn how to build a
successful HBCSS.

This focus on different, separate aspects is not only seen in lit-
erature reviews, but also within single intervention studies. There
are those that, for instance, test the experiences and effectiveness
of interventions that vary on content (e.g. [10]), there are those that
test different technological features (e.g. [11]), and there are those
that test more contextual factors like the amount and method of
giving support (e.g. [12]).

Furthermore, not only do different studies investigate differ-
ent aspects, these different studies are also published in different
outlets. A main difference seems to be where the studies with
a more ‘technical’ focus are published (e.g. on conferences like
CHI [Computer Human Interaction], ICIS [International Conference
on Information Systems] and in journals like AIS Transactions on
Human-Computer Interaction) v. where the more content-oriented
studies are published (e.g. in psychological journals like Cogni-
tive Behavior Therapy, or health related journals like BMC Public
Health). There are only a few outlets that seem to publish both type
of foci (e.g. Journal of Medical Internet Research, and International
Journal of Medical Informatics). These options are limited, which
inhibits the progress of the field.

These disparate approaches seem to foster the Black Box issue
[1,13]: There is insight regarding whether online interventions
work, but only limited insight is gained on why and how they work.
This disconnect severely hampers the development of successful
HBCSSs (see e.g. [14-16] for further discussion). For example, a
study focused on specific content-related questions (e.g. what the-
oretical basis is optimal for a particular target group) will probably
focus only limited attention on the technical features of the inter-
vention. This means that the technical side remains a black box. On
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the other hand, a study focused on the added value of system fea-
tures often provides only a little information on the content used
and the theoretical background behind this content. In this case, the
content remains a black box. This problem has been acknowledged,
for example, in different systematic reviews; when comparing and
bundling studies on different interventions it becomes even more
apparent that studies differ greatly on what they report on the
studied interventions [8,17].

That researchers focus on topics that align with their back-
ground has led to a great number of insights that have helped the
field evolve. However, we feel that we are now at a stage where
more is needed to move forward. We need to look beyond the
borders of our own research areas and learn from each other to
establish the study of HBCSSs as an independent research disci-
pline.

3. Theoretical background

By no means do we claim to be unique in advocating a multi-
disciplinary approach or to look beyond the borders of one’s own
discipline. Just for instance, see the CONSORT-EHealth statement,
for example, to list the information that studies should mention
about studied interventions [ 18], and thus help overcome the black
box issue; Pagliari’s interesting and relevant viewpoint detailed the
need for and challenges of interdisciplinary work in the design and
evaluation of eHealth [19]; or Hekler et al.’s paper about better
usage of behavioral theories in HCI (Human Computer Interaction)
related research [20]. Furthermore, there have been other works
stressing the importance of the informational content provided,
the information system used, or many of the contextual factors
for effectiveness of Health Behavior Change Support Systems (e.g.
[21,22]). However, we feel that with the growing pace of technol-
ogy development, and the attendant opportunities for HBCSSs and
research about them, an integrative approach is needed now more
than ever.

The three intertwined components, which also reflect three dif-
ferent views on an HBCSS, are content, system, and context. The
frameworks underlining our integrative viewpoint on these com-
ponents, and for the design, development, evaluation, and research
of eHealth technologies, are the CeHRes roadmap [23] and the Per-
suasive System Design Model [24]. Both will be introduced in the
following paragraphs.

3.1. CeHRes roadmap

The Center for eHealth Research and Development (CeHRes)
Roadmap provides a practical guideline to achieve eHealth inter-
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Premises

1. Technology is never
neutral
2. Consistency
3. Persuasion is
incremental
4. Direct and indirect
routes
5. Useful and user-friendly

_

Persuasion Context

1. Intent: A, B, C-change
2. Event: Situation,
characteristics, technical
platform, environment
3. Strategy: message and
route

Persuasive Software
Features

1. Primary Task support
2. Computer-Human
Dialogue support
3. Perceived System
Credibility
4. Social Influence

6. Unobtrusiveness
7. Persuasion needs to be
open

Fig. 2. Persuasive System Design model [24].

ventions that are user friendly and implementable in practice [23]
(Fig. 1). The holistic approach is based on persuasive technology
theories, human centered design approaches and business mod-
eling. Persuasive technology refers to the capacity of technology
to influence behavior and is used in eHealth research to under-
stand the role of technology in changing behavior [24,25]. Human
centered design advocates the systematic, continuous consultation
of potential users during the whole design process [26] and has
been shown to have a positive effect especially on user satisfac-
tion and fitting the system to user needs [27]. Business modeling
stems from commercial strategic management [28] and focusses
on value creation with stakeholders. The business model approach
can be used to make the development of eHealth technology values-
driven, i.e. technology that matches the values of and makes sense
to the different stakeholders [29].

The six working principles that underlie the CeHRes roadmap
for eHealth development are as follows:

. Itis a participatory process;

. It involves continuous evaluation cycles;

. Itis intertwined with implementation;

. It changes the organization of health care;

. It should involve persuasive design techniques; and
. It needs advanced methods to assess impact.

DU WN =

The roadmap itself (Fig. 1) consists of six research and develop-
ment activities. Before the actual start of the development process,
a multidisciplinary project management should be established that
facilitates iteration between the creators and the users of the sys-
tem. In short, the steps are as follows: In the contextual inquiry
information is gathered from the intended users and their envi-
ronment to see whether there is a need for technology and how
this technology might fit into the daily routines of the intended
users. The value specification builds on the results of the contex-
tual inquiry and here the key stakeholders determine and rank
their values. These values are cooperatively translated into require-
ments of the technology. In the design step a prototypical version
of the technology is developed, based on the requirements. The
operationalization phase concerns the introduction, adoption, and
deployment of the technology in practice, and involves for exam-
ple training and education of health care workers. The last stage
is summative evaluation, in which the actual uptake and impact
of the technology regarding clinical organizational and behavioral
effects, is assessed. As a whole, the roadmap provides a comprehen-
sive development strategy and is intended to improve the uptake
and impact of eHealth technologies.

3.2. The Persuasive System Design model

The Persuasive Systems Design (PSD) model advocates the sys-
tematic evaluation of the following:

1. the premises behind any persuasive system,
2. the Persuasion Context, and
3. the persuasive system features [24] (Fig. 2).

All HBCSSs are based on seven premises stemming from infor-
mation systems design and psychology [24]:

1. Technology is never neutral—rather it always influences atti-
tudes and behavior.

2. People like their views about the world to be organized and
consistent [30].

3. Persuasionis oftenincremental: This means that persuasion goes
stepwise, and all steps contribute to the goals to be realized.

4. Persuasion strategies can be divided into direct and indirect
routes, and persuasion will depend on the ability and motiva-
tion of people to process information. The background, context
and other factors may influence the routing of information [31].

5. Persuasive systems system should be both useful and user-
friendly.

6. Persuasive systems should be unobtrusive, i.e., the system
should avoid being disturbing while the user is performing tasks.

7. Persuasive designs should be open, i.e., designers should make
the ideas behind and the goals of persuasion transparent.

The analysis of the persuasion context consists of looking into
(1) the Intent, (2) the Event and (3) the Strategy [24]. A behavioral
change thatis the intended outcome of a HBCSS is divided into three
categories [13]:

- C-Change is a change in compliance, for example, a trigger can
lead to change in complying with a certain request, such as med-
ication intake

- B-Change is an enduring change in behavior; and

- A-Change is a change in attitudes.

The outcomes of an HBCSS are the formation, alteration or rein-
forcement of the three types of change. The Event comprises the
use situation, user’s characteristics, and technological platform and
environment. The Strategy includes the message itself and the route
to be used to achieve the change.

The PSD model describes persuasive software features in the cat-
egories (1) Primary Task support, (2) Computer-Human Dialogue
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support, (3) Perceived System Credibility and (4) Social influence
[24]. Primary task support focuses on persuasive techniques that
support carrying out the primary activities, that is the activities that
lead to achievement of the goals of the HBCSS. Dialogue support
refers to human-computer dialogue and techniques to motivate
users to use the HBCSS and achieve the goals. The perceived sys-
tem credibility design principles relate to the believability of design
and trustworthiness of the system. The social influence princi-
ples describe how to design the system so that it motivates users
by leveraging social support of others. The PSD model provides a
method to systematically look at how persuasive software features
and their categories are used in current technological interventions.
Moreover, it provides ideas on how to design these interventions
to be more persuasive.

3.3. Integrative approach

As seen from both frameworks, HBCSSs are complex. The devel-
opment and evaluation of these systems need to deal with this
complexity to be successful. Another common point is that an
HBCSS is seen as more than only the content. Technology, the sys-
tem itself, matters, and it influences the users even if it is not
intended to do so [1]. This is not beyond our control. On the con-
trary, this influence is one for which the system can and should be
designed. Simultaneously, the content matters: In the PSD model,
this is apparent in the postulates dealing with incrementality and
indirect routes to persuasion. In the CeHRes roadmap, the content is
very much intertwined with the system: e.g. the technology is seen
in a holistic way where there is no real separation between system
and content; it is one and the same. Finally, the importance of con-
text is evident in both frameworks. In the CeHRes Roadmap, the
starting point is the contextual inquiry, and in the PSD model, anal-
ysis of the persuasion context is a crucial step for any development
or evaluation.

4. Important insights from content, system and context

Before proceeding, it is important to attempt to specify the
meanings of content, system, and context. By no means are they
mutually exclusive. The emphasis is on studying them in combina-
tion in the integrative approach, yet it’s important to define each
one.

By content, we mean the way that the Health Behavior Change
Support System attempts to change the behavior of the user.
Often this is based on behavior change theories or therapeutic
approaches, or implemented by behavior change techniques. Con-
tent is often implemented in the HBCSS as text or video.

By system, we mean the technological mode and features used
to deliver the content. These system features can be looked at from,
for example, a persuasive technology point of view (e.g. PSD model),
or from a more descriptive viewpoint (e.g. videos, text messages,
email).

By context, we mean the aspects that are related to how the
HBCSS is implemented in the specific context. Examples are orga-
nizational factors, whether there is communication with a care
provider or peers, and if so how, whether the HBCSS is to be used
at home or another place, and how often the HBCSS is supposed to
be used.

4.1. Important insights from content

Many studies in the content field have been carried out to inves-
tigate whether insights from the offline or face-to-face world also
hold true for the online world. The answer seems to be yes: We
have seen that online interventions can effectively make use of the
same therapeutic approaches as offline interventions [3,4], and we

have seen that basing interventions on theory is as important in an
online environment as in the offline environment [7].

The content of many HBCSSs comes from protocols for offline
health interventions. This content is often adapted to a greater or
lesser extent to fit the medium and target group for that particu-
lar intervention. This may mean shortening the text of a self-help
book to fit in a weekly intervention [32], or adapting outpatient
evidence-based treatments for chronic pain [33]. At other times, the
content is specifically made for the HBCSS. Often the content is then
based on behavior change theories (see e.g. [34,35]), and is devel-
oped together with the intended target group or by asking their
feedback (e.g. [36-38]). In most ways, the content is specifically
designed for the HBCSS, and when it is adapted from offline con-
tent, behavior-change techniques are added to help users change
their behavior. These behavior-change techniques stem from var-
ious behavior change theories [39], and the implementation of
these techniques is related to an intervention being effective [7].
Research also has shown which behavior-change techniques are
most effective in which types of interventions (e.g. [40,41]), how-
ever recommendations about which techniques to include in a
specific HBCSS are still difficult to make.

More recently, especially due to the rise of mobile technology
and increasingly interactive systems, the question arises whether
traditional behavior-change theories are still adequate for the
development of HBCSSs. These theories seem to be less suitable
to inform the design of systems that emphasize interactivity and
adaptivity [42-44]. Bandura already stated in 2001 that theories
need to be critically appraised before putting them into use in a
different context [45]. In our view, theories that address dynamic
feedback and how interaction with technology can lead to behav-
ior change are needed. This is an area where integration of research
in the fields of information systems, human-computer interaction,
and behavior change may lead to great improvements [20].

4.2. Important insights from systems

One of the main findings from the systems field seems to be that
a number of (persuasive) technology features are able to increase
adherence and effectiveness of HBCSSs [8,46,47]. In particular self-
monitoring, tailoring, and reminders have been well studied with
mostly positive results [48-51]. When looking at broader categories
of features instead of separate features, it seems that dialogue sup-
port plays a pivotal role in increasing adherence and effectiveness
[8,47,52].

A large systematic review on persuasive systems attempted to
answer the question whether these systems are actually persuasive
[53]. The results showed that more than half of the included stud-
ies demonstrated positive results and more than 90% demonstrated
partially positive results. However, the studies showed method-
ological concerns, so these numbers should be interpreted with
caution. Moreover, this review did not make an attempt to study
the effectiveness of individual strategies, mainly because most of
the primary studies did not explicitly report on them, which makes
it hard to conduct such an analysis after the fact.

Apart from studying the effectiveness of system features, there
have been a number of studies into the kind of system features
that are used in HBCSSs. It appears that some features that sup-
port the primary task, e.g. self-monitoring and reduction, are used
often in both mobile and web-based HBCSSs [8,9,54-56]. However,
these studies also conclude that the studied HBCSSs do not take
full advantage of what technology has to offer, so there is room for
improvement.

Some recommendations on how to develop systems also have
come from studies on specific persuasive technology strategies like
suggestion [57], or from theories and theory-based studies [58,59].
This has led to a design space for suggestion tactics [57], and general
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design guidelines like using abstraction, reflection, and social inter-
action [58,59]. Although these studies provide valuable insights,
more in-depth work needs to be done on validating and studying
the effectiveness of these recommendations.

4.3. Important insights from context

When looking at studies from the context field, there are a num-
ber of research areas that have received considerable attention. In
this paragraph, we will discuss three of them: The provision of sup-
port, choosing the right persuasion strategy for an individual, and
for whom are HBCSSs most beneficial.

Considering the provision of support within HBCSSs, although it
is hard to draw a firm conclusion, it seems that some support given
through a HBCSS is beneficial to both adherence and effectiveness,
but what kind of support and by whom (including technology) is
yet to be determined [12,60,61].

When choosing the right persuasive strategy for an individ-
ual, different user characteristics are considered. Personality, for
example, seems to influence the perceived persuasiveness of a sys-
tem, and therefore, may be a useful variable to keep in mind when
designing HBCSSs [62,63]. Other variables that have been shown
to influence the perceived effectiveness of different strategies are
gender [64,65] and gamer type [66]. However, this makes it difficult
to select the best variable on which to focus. To overcome this issue,
researchers have taken a more practical approach to more directly
assess a user’s persuadability profile: They have tested the user’s
response to the different strategies and then picked the strategy by
which the individual user is most persuaded [67,68].

The third area is for which users HBCSSs seem most benefi-
cial. To be able to answer this question, we first need to know
who the people are that normally use HBCSSs. In many cases these
systems are used by educated females around 40 years old (see
e.g. [47,69]). To determine which users most benefit from HBC-
SSs, post-hoc analysis of RCT-type studies are carried out, in which
different characteristics of participants related to increased effec-
tiveness are investigated. One of the aspects that has been shown
to be related to effectiveness is adherence [70], i.e. the degree to
which the HBCSS is used as intended. Much work has been carried
out on which participant characteristics predict adherence. Numer-
ous characteristics that influence adherence have been identified,
including gender, age, and disease severity, however the predictive
power of these characteristics remains low [69,71-73]. At this time,
it seems impossible to draw a generalizable conclusion, other than
the HBCSS needs to fit with the characteristics of participants to be
most beneficial.

5. Integrated approach

Below we present two topics that have been studied by using the
different approaches, in which it remains challenging to draw firm
conclusions on how to best implement the topics in HBCSSs. We
use these topics as examples of how a truly integrative approach
can be utilized to enhance the field.

5.1. Example: tailoring and personalization

Tailoring and personalization have been studied both as a con-
tent topic and as a systems topic. In both fields, the added value
has been shown in different contexts (e.g. [74-77]). However, as
the terms are used differently in these fields, it remains relatively
hard to compare and integrate the results into a useful guideline for
developing HBCSSs. For instance, in health education, mentioning
the name of the participant is already called personalization (see
[78]). In this field, tailoring is seen more as adapting the content of

the intervention to a particular group of people (see e.g.[79]). How-
ever, in the field of information systems, personalization is seen as
consisting of adaptation (automatic, implicit personalization) and
adaptability (the system provides the opportunity to the user for
customization) of the content, presentation, navigation, and user
input [80]. This is a much broader definition of the concept of per-
sonalization although it does not seem to encompass tailoring as
used in health education. Others distinguish targeting and tailor-
ing, where targeted messages are customized to a specific subgroup
and tailored messages are based on specific individual characteris-
tics [81]. This seems to be opposed to the earlier definition. What
these differences in definitions show is that it is very hard for a
researcher in one field to learn from research in a different field,
and that the fields seem to live a life on their own. A truly integra-
tive approach here could start with a thorough understanding of
all related fields bringing the results from different fields together
in one nomenclature. That could be a starting point for addressing
questions like how to best personalize HBCSSs. For instance, is it
enough to personalize just the content or the system separately?
What ways are there to personalize? When should personalization
and when should tailoring be used?

5.2. Example: support

As stated before, support for change is a topic that has received
considerable attention within different academic disciplines. It
seems clear that including some form of support in any HBCSS is
needed for adherence and effectiveness, but much remains unclear
about what this support needs to be and how it needs to be pro-
vided. Questions that remain, for example, in the field of HBCSSs for
mental health, where support is mostly given by human counselors,
are whether the actual involvement of a counselor leads to the pos-
itive effects of support or whether this stems partly from other
factors like having clear deadlines within the treatment [4] or con-
tactbefore and after treatment [82]. Furthermore, questions remain
on the needed source of the support: it is not essential to have a
therapist provide non-clinical support to produce significant bene-
fits; support may be provided by a layperson which has no clinical
role [12,61]. This poses questions on whether this support can be
automated [4,82]. Earlier studies have shown that automated sup-
port can be effective although less so than human support or with
lower adherence rates [83-85]. However, the automated support
examined seems to have been very basic, e.g. standard messages
send via email at standard times.

Within the Human-Computer Interaction and Information Sys-
tems disciplines, much more work has been carried out on
employing automated support within HBCSSs. Here, often, the
question is not whether automated support is as good as, or better
than, human support, but about different ways to make auto-
mated support more effective. For example, the number or mode
of reminders is investigated [86], the added value of context aware
feedback [87], or how to best present feedback to the user [88].
However, these automated support messages are often written by
the researchers in these fields and not by health care professionals
or based on behavior change theories [86-88].

It seems that there is much to learn about the possibilities of
automated support for the more clinical researchers in eMental
health, but researchers in HCI and IS fields, for example, may also
be able to learn what makes human support effective for incor-
porating these lessons as automated support. Using this type of
an integrated approach has led to promising results. For instance,
automated support in a HBCSS for depression, employing tailored
feedback messages (i.e. feedback was based on the answers to mul-
tiple choice questions the users filled out) and social presence,
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Summary points
What was already known on the topic

® Research on Health Behavior Change Support Systems
(HBCSS) proliferates.

e HBCSSs are complex and the development and evaluation
of these systems need to deal with this complexity to be
successful.

e Current research in HBCSSs is carried out in different disci-
plines, with a different approach in each of these disciplines.

What this study added to our knowledge

e An integrative approach is needed to study the combination
of content, system and context.

® The paper provides on overview of research to date on con-
tent, system and context of HBCSS.

e We give two examples to show how a truly integrative
approach can be utilized to enhance the field: tailoring and
personalization; and suppor.

® We present three practical and (relatively) easy to implement
recommendations for researchers who want to contribute
to this discipline: avoid the black box; be specific about the
terms used; and look past the borders of one’s own discipline.

showed that automated support was as effective at follow-up as
human support, with the same rates of adherence [60].

6. Discussion and implications

This paper attempts to take the first step to treat research on
Health Behavior Change Support Systems as an independent dis-
cipline. Our aim was to show that at the moment, research into
HBCSSs seems to be more a collection of studies from different
disciplines about the same concept, i.e. HBCSS. Although this has
led to important insights, it makes it difficult to combine differ-
ent insights due to lack of information about and standardization
of terms. Moving forward as a discipline is important to open the
black-box of HBCSSs in term of content, systems, and context to
be able to better understand and develop HBCSSs and to make a
contribution to higher quality health care with a broader reach.

Practical and relatively easy to implement recommendations for
researchers who want to contribute to this discipline are first and
foremost to avoid the black box: Clearly report the content, sys-
tem, and context of the HBCSS investigated, and think about using
methodologies that can open this black box [15]. A second recom-
mendation is to be specific about the terms used: When using a term
that is used differently in different fields, do not assume the reader
knows which definition you use, but state the definition. A third
recommendation is to look past the boarders of one’s own discipline:
Try to find related papers in a different field or try to go to a con-
ference outside your own discipline. This is likely to provide new
insights for a next paper or project.

Besides these practical recommendations, steps need to be
taken to truly establish an independent research discipline for HBC-
SSs. Following the compelling argument made in the related field
of Information Systems, there are two important steps: we need to
find a specific research focus that is not the focus of other disci-
plines, or we need to approach this focus from a new perspective,
and we need to build theories that explain or account for the phe-
nomena we encounter. These theories can be based upon existing
theories from other disciplines, of course, but they need to be truly
different for research into HBCSS to become an independent disci-
pline [2]. In this paper, we have explored the first of these steps by
identifying a need for an integrative approach to the content, sys-

tems, and context of HBCSSs. However, much more work remains
to be done both on identifying a specific focus and building theories
to address this important research discipline.
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